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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a gate array which loads an MT-CMOS circuit 
and realizes high speed operation at a low voltage. 

SOLUTION: Two low threshold value P channel MOS transistors Q1, Q2 arranged in 
the transversal direction and two low threshold value N channel MOS transistors Q3, 
Q4 arranged in the transversal direction are arranged in the longitudinal direction. High 
threshold value P channel MOS transistors Q5, Q6 are arranged in the upper vicinity of 
the MOS transistors Q1, Q2. High threshold value N channel MOS transistors Q7, Q8 
are arranged in the lower vicinity of the MOS transistors Q3, Q4. Thereby a first basic 
cell 31 is constituted. The first basic cell 31 is used as the constituent of a gate array. 
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(57) [SKI] 

[mm] MT-CMOS0!S^MIT, &m.i£&& 

t^^MOSh7>yX^Ql, Q 2 tlSt^ftK 2 
tten/ciil^Ulnfr^^MOS h ^ > ^ X ^ Q 
3, Q 4 €:K^r6l^iE3BJU. MEMOS h7>y7^Q 
1, Q2(D±RH{:|i5ltUtpf t^^MOS h7>y 
X^Q5, Q6£IBBL. mllSMO S h^>^X^Q 
3. Q4(7)TPICfi5L^^Mn^^^;UMOS h > is 
7^Q7, Q 8 £i2©Lfcif§ 1 e>g*ii;U3 1 £te#"f 




( 

1 

MOS h7>x^^t«*|fill:*»»JtfciS^*^«n 

mIfBi£L#^Mn^r ^iPMOS h 5> > :x X * £ PflBfc b 

[»*3S4]. mllEif^^ 1 3 KB*©**- K7 U"Y 
il?jf2i£JL£^mn3 1 -\'*Jl'MOS h7>yX^Of 

[«f#E5] tt^ftfcfcRKttfciSb^ttP^**^ 
MOS h7>5?X*£«*ftfc**«»fc«l'*^*n 

If^lpf t^il'MOS h ^ >5?X^ £MBtel/#H 
Ih7>yX^POi:il;Slt, &iItf>i£l»SH&tC* 
^iSjfcKttfcWL^ttn^^MOS h^>^X* 
tlli^lnft^^MOS K ^ >>>X^ £iitriB<g;L 

t^ih 7 >~>*x ?m<DTm\z&mvTm 2 (Dg^-tju 

^;PMOS h7>yX^t!LtlMInft^^MOS 
h7>yX^^i^l/iC(!:^^iS(ht§y-h7l/ 

*>>UMOS h7>yX^ttlf tilp^t^^MO S 
Cif#3l8] tt#E5 7iS7KBIfc<&y--h7U*f £43 
MOS h7>yX^0f t^i^, H&EJIsiiOtfclttfH** 
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v. mm&2 <om*-t)i>tfi&*izmMtoizmm2tiz± 

mFfBffl 1 Og#-fc;U<bmHBS(l 2 <7> ^ * ir ;!/ £ 7 \s< 

[gi^io] w^sifciaRR^etifcebsir^p^ 

ItVifnf t^;l/MOS h 5 >5/X * Sr^fatClB^J 
lTlSL^^Ih7>yX^P&ffiltl t flt^GlfcHS* 
IStt/ciSL^^fiKDp^r ^Jl'MOS S^>:xX^£mr 

Etebemi b j 7>i?x?mv>-tmizmmi,* &j5faiz 
mm 4 <Dm* j t)i>tmBzm &m 1 73^ 4 Bit ©us 1 0s 

lz&Wt!tiZ>&o . ffiEJS 1 G>*#"fe*<5:fi&ES§4 ©IS 

[WsRSil 1] tt^ffllcfcSttttenfcWL^ffip^ 
Lf V^ln^t^^MOS h 7 >:xX ^ &tfc#lRlK:E#l 

it ^ 9 \zmm<om 1 , ^ 2 o^*-t;ucoiB^j^r&i^^ 

i&<D'PU < <h fc — ^^^S2J"J^rSl<hit3^"r 

x«u It^Ji 1 0 \ztZ®.<Dn 1 . m4<Dm*±)l<(D&m 

£^3^faCQjifij3j§cD^fr < 1 1> — ^KiftfBffi 3 ^S*t 

1 2 ] gf 3fcJ! 1 1 fcEttG>Y- h7 \Z&\,> 
T. {SL^fiiOMO S h y > X £ tlfcfg L 

[gif#^l 3] E*$E1 1 KESc^Y- H7 U-f tli5^ 
T> V>fitCDMO S K 7 >i?X?Tffif$.2tltzfcls 

[W*31 1 4 ) gf ^31 1 1 \ZUm<DY- h7 U< 
T, (ibt^l^MOS h7>yX^i:i§iLtlilMO 

- h7 U<o 

5] 1 , 4, 5, 8, Xli9 7bSl4 
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20 



30 
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3 

\Z, MfiB^ 1 Xtlff§2 Og^i^cDi^b^Mp^* 

W8B««fi«*«ifil»iWE««ft tow 
mffESfl 1 Xli^2 0)i*t;K^ilbf ^Inf 

SOSE««ttffil*ai«flfWlHlBS*«. g&ESS biffin 
MOS h 7 >5JX*a>V — XfcME««ttti*«** 

b* y-h^M2©|iJi^l:^^lTifi!c^tlTl^ 
[W#SU 7] W*3H2» 4. 6. 8. 4 

Stt film «B 291 tt« *$J:lXK«fi«SHH*®»^afi!^T- 
ffiEK*ftffl**«»tffiEi*ttttffl&«Sa^ t<DW 
{C* stlSB^ 1 Xtt»2(DS*t^O*l/fr^IP?t* 

i 8 ] m&m i 7 ©y- h7 u-r fc^^r, m 

MOS h 5 >^^OV-^*»EMttMM*K 
^ggb, H U-f >£ME**(4ffl&(Httil5i»fc:«liab. 

h$iaw«ii^^»flBUT«*snr ^ t 

tT*y- h T U"f • 

[HaKQIl 9] M*9(3. 4, 7, 8, 4 

[«*3S2 0) M#q| 1 9 coy- hTU-f fc*t*T. M 
Bffi«ffifl!l«il&i&IWlHlE&a<, HE»b*H«n^**JU 
MOS h 7 >5?^ ^ © *HIEHSIWtM^ 
&*£b, K U-f >fc»E««tt«K«««afc«l*L. 

y- HftiiM^cMiTirtsnTir^ctftM 

[8»*« 2 1 ] IS^^ 175114 ©y- H7H K*5^ 
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MfittV. R^ttoEttUS^Mh^V^X^tf-Cftb 

t**«t-r*y- f7k. 

10 [tt#*2 2] R*4tl. 4, 5, 8, Xtt9 7i5 14 

kiss® coy- hy u-i \z^^x. &m&mmmmm* « 

— h £*&J5fc b* 

20 [8***2 3] m&mi. 4. 5. 8, Xtt9 7iMl4 

;l/©SLf Ulpf t^^MOS h 5 > ^ £ ffi b # 
lilnft *;UMO S h 9 > i?* 9\Z& Oi£b£mi§& 

iy- h£#£j&b, 

*«ag*Mc»ttb, ttfcttflJMJS^&te^&fiW^® 

«i:»aifccts»att*y-h7i/<. 

[»#JS2 4] H^qil 4 KK«<&y- ktu 

OS h^>'^X^ t*l/*^Inf t*^MOS h^> 
*?*9]Z.*L OS5b#t><1^3iy- h£*ff*£b, 

HU:8KU:tSHatt4y-h7K. 
[|*$JI2 5] lf*3l 2 3 fcEtt©E5L£^ffi»Sy- 
h©lil^^fl:, 5 75S 1 8 *cE*OW«ttfii 

«iBE«»®B*««L, XM*«15, 16, 19X 

»«t-r«y- F7K. 

[H^^ 2 6 3 R*JI2 4 fcE«©*b«t>*»Jiy- 

hom^^^Jc. it #jk i 575^1 8 KEfcoffittffiw 

^iH$U^IEBlg§^^^b. XttB*S15, 16, 19X 
IJ2 0 JcE«Oift«ttfifl«iR*IWIsI8S«:»*b/2:C: t & 
»itt5y- F7l/-f. 

so if^^i 2i:Et©«l*^«Affl*/<y7rt;n:* 



( 4 ) 

5 

tt£<£L#^<il0MO S H =7 >>>X^T<£L^miIA*J 

n y 7 7 X tB 73 A *y 7 7 £ m&L b , 

&<£L£t><IA7J A*y 7 7 Xtitii^ A* v V t (D&^&M 

mmm^^^n.^m^mmmizmmv^ 

ft fli'J m 21 ^ £ & n ^ « iH SI » b fc c t * i* m t 

NT** l 3 CE«olLfV>fiAiti*^y7 7-l:jH:i5 
/ty77Xlilii*/ty77ft»*l/« 

if $£ i 3 {cSBttoiftbtr^fflAtii^Ay y t^)V\zW 

77tJPTiLf^lA*A^ 77Xli{Ui] 
/ty 77&Wt*^tA*/^y 7 7XttHi*/t-;77 

»Cfilt^«[A*/ty 77XlilB*/ty77 GDitsmft 
^o«.«j^&BPtn*n*«^^- »#i2 8Xii2 9i: 



^Bfl¥ 1 0 - 1 2 5 8 7 8 
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s i ^o^BR^^HijjD^ns^sam^^. 

5, 16, 25, Xtt2 6fcE«©y— H7U-f K^W" 

7H. 
[ 0 0 0 1 3 

tTf y y±tciS©U, K£*-feJH*i<& h7>yX^S 
[ 0 0 0 2 ] 

[ft3fe05&fif] 03 50 (a) [i«*©y-h7KO 
S^-fe^co^^^TE. (b) tt-tOElKHT?**. M 
1, M2ttpft^^MOSh7>'/A^, M3, M4 
Unft^^MOSh7>y^^Tfe5. lttp 
Ittl^c. 2 ten 3 liy- LTi 

>^^Ml-M4&ffl^T»iy-h*i*f*. H 
3 6 0 (a ) \*m 3 5 fc^bfc**'t;P«flit>Tttfi£L 
fc2A^NAND^it@. (b) te^ OSSS^ T & 
5. Elite 1 *;HB» 5 -Cfffc>n*. 6te=i>^ 
VDDI««», GNDtt«^7>H», 
AK A2teAfc#-K YteaJTJ*- KT^^. 51 
pft^^MOSh7>^A^Ml. M2li5lM: 

[ 0 0 0 3 ] 0 3 7 09 (a) teB'J <7>ft3fe CO^ — h T V -f 
oS*t^©^^^ti^ (b) te-etf>[U&0-C& 0 , 
#ffi«£|SI-ai«A 4 - 7 2 8 5 4 ^00 

i K^bfcy- n:;pfl!)»*-fe^"C**. cnte. S3 

5 iZ^VTz?— htJK^pf t^Jl^MOS h7>'/7^ 
Ml, M2lBll:Pi;pf t^MMOS h7>vA^M 
9. MlOSrlStt, ifcnff^Jl'MOSh7>yA^ 
M3. M4li:l^i;nf t^^^MOS h7>vA^M 

5 8 ^tstt^fe^T^^, ^g^-tr^te. i&^y- 

h^h7>yX^Ml-M4ti^cl, ^^.U-fe^&h 

[ 0 0 0 4 ] §3 8li03 7^)S*t^S:ffl^Ti^b 
fc2A7jNAND<D0g£^i-fctf>T&5#. ^7>^A 

0te, MiZiiLfcia 3 6 <D (b) fC^-rt)CD<h(^ ClZfc 

[ 0 0 0 5 ] 0 3 9 <D (a) te0 3 7 CO g#-fe ^ £ /B 1* 
TifiRl/fc2#-h/t , JtJl'*Sta. (b) te^(D 

imgsia'c^^o 7te2^^^^^^> 8tex;u^-;u, 

BL 1 , BL2IJf7^. BL1N. BL2N(UW 
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tfyhUBLl, B L 2 ©gfte-y K«L WL 1 , WL 
Hl/<>^tICI^$nTi30, ESS 

@ ss £ a a t z ® & -r * ft » c » * & * €r $ tc is £ $ n r 

[ 0 0 0 6 ] dcoj;?*::, y-h7l/-flt g^-fc^t 

nf jin*-fe;usffl0irsfe3aEiK***i"*fcft^ ^ > 10 
s i tf^ffitc^ffl-r^ utA^itfeo , gB^ie^n 

I s i £HSinr 

C0007] jM^CD-tr^^-XCOLSITte, l^^iStt 
*t 7 Tifi43 J: tf@E*£ Zf a -fc X <7)$ C T £ 

7?Ch7>y^^8IIi€»7lT^»tH L S I CD 
yairXJCi^^^^Pol^. ±tfexfico^-r£> o , -tr;i^ 20 

[ 0 0 0 8 ] (iil^T, iS^&ftOlI^^SgcoBI^HfcCT) 

MCfe*.*^ * l s i <D{&ffinmjj<tfrmsb ent 

[ 0 0 0 9 ] miHmJE£{£T£-£&#«D , iJ>f£j££cD 30 

T #tfr £ IS ft (0 L U TPol IS t U Z> o 

[0 0 10] ^cOPolJgSrflS&'rS--- "ZXD&ffit L 

x. m^mnmm^^ 1 9 9 4 ^±m^^mm^-x^^ 

5 5^15-1 9 5ll:^$nt^aMT-CMOS (Mu 

I I i-Thresbo Id CMOS) [e]2§ <h LT , 04Ol;i"r. 40 
dCDISU 0 tC&HT, Mil, M12 tl{£b#V^fitOp 
ft^^MOSh7>y*X^, Ml 3, M14te{£L# 
l>MOn^-f*JUMOSh^>:xX:?, Ml 5«iSilt 
^!Op?t^^MOSh7>yX3' t M16l*ii5L# 

9 (WV>m\*2 A2>N AND) b £ I £> h 5 > ^ 

X^Ml 1-M1 4CJ:0^fi)c^nTl^. 

[0 0 11] COifciI[E]S§9 (Dmai^li^milf^VDD 
VlZ&titZtl. ^7>HttSIH^7>K»GNDVl:» 
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nft^^MOSF7>yX^M16(Oy-X, K U"f 
>JC||y7> F^GND, ^ia^7>H^GNDV^ 

[0012] lbf£l$te, X U -:/»lfSf SUD-l/ 
^UHCf cnCJ:0, |lf^lMOSh7>yX 
^15, M16^t>U Mt^VDDV, ^(K 
^7>HiGNDV*^nfn^tI^VDD, mi/y 
>H^GND(hl5(^^l{it^o C CD <h il31[s]& 
9 Jiv tLf V^MmJE© h7>y*X^Ml 1-M1 41? 

[0 0 13] £*r, X'J-^ (X*W\*-fl$) KIS. 

>yX^Ml 5, Ml 6^t7l:t^). CtlCiD. M 
t^VDDt^^7> HiGN D V t OBSKZ) U — 
X£, ^^^llOiiSU^^M h 7 >>>X ^M 1 5 , Ml 

i$> ^4OO0SSJi, 134 lO (a) fc^^ J; 5 

fcamaiplHfl) (b) tc^f J: 5 tw L^^M 
pft^il'MOS h7>y*X^Ml 5^i<lf;ifi!ci 

[0 0 14] J[^±<DJ:^(C, MT-CMOSlsIgSti, 

^ x ^ » c «fc ^> u - ^ m esc c7) e m co *x ^ ^ m iz m m ^ m 

[0 0 15] l£fz. &%k\Z*9>?- KirJU^ffl^fcU 
< 7 ^ hco^fei: lt> HtlH^^i3^^nfc^?*^^4 
2(C^-To ii5L#^{lc7)p^^^^MOS h^>^X^ 
Ml 5i5ctr;n7 c t^Jl/MOS'h7>yX^Ml 6$:^ 
txm^-fe;H 0 ^-tr^^Jco&^p^^S^b, t(om\z 
® b^^fiico h ^ > vx^r^^$n^i^siHisS'fe;u 1 

1. 1 «»i:;n Ortr*Ltv>«pM 

OS h7>yX^Ml'5WV-X. H K > fC^n^'n 
^^ili^VDD, BBtS«VDDV*8«L» ^ fc, 
itSL^^McOn^-^^^MO S h7>yX^Ml 6c7)V 
-X, KU-f >lZ*tl*tim#7> HSIGND, S05l^ 
^> K«GNDV&»atT^5. mW*)V 11,12 
rtCDMO S h 5 > vX^ {CJi, Mtl^JVDDV, H 
(fe(y^> H*GNDV*^LTM$n5. 
[0016] <hC5T, LS I ^COJ;7/«tMT-CM 

m^mmmm^^ i 9 9 5 ^iunn-^ 



( 6 ) 

9 

vitxx-f x&utm&'xmm 2 &m 2 - 2201CU 

$tlTl^, balloon DFF tWlttlZ m&~C$>Z> «. 13 4 
[0017] i3-l6HHlf^i^F7>y^^i: 

y7>F!GNDVI:^$nTl^. 17, 1 8 teiiS 
^BfCt). 0K»(^*«prttT*S. 19-2 4te{£L€ 

y— h, 2 5 tiiu h ^ >^x ^ tifiH^na 

CMOS h7>X77y- hT^O, C K * n * ft 
CKNtt^ay^I^CKO^if, DiiDFF 
(DAJlmT* Q^DFF©dl7J®f, bl, b 2 

bin, b2ntt«»«tbl» b 2 OH&fi^ 
Mtbh b2, bin, b2nliX'J-^ . 

[0 0 18] 5i1if©»f^»tt, «#b 1 , b 2^^fCD 20 
— U^JHCT*^ h7>X77^-h 2 4, 2 5^ 
lZ*7L. h7>X77y-h23^t>Lt. I«© 
DFF@BtbTiifft5. 7, U -yiC A-SSI^Kte, 

[0019] ( 1 ) . ^-T, Pay? CK^O-KJl^ 
KH5£-r*. h7>X77y-hl9, 22«>l, 
h7>^77^-h20 t 2 1*«t7f5fcft. A^m 

^D«h7>x77y-h2 l-cawfsti, ^n$t7 

•;f*nT^fcf-^li<WWl5, 16, h ^ > 
777^-h 2 2, 2 3^6^*7 y^lslKT 7 V ^ 2 30 

[ 0 0 2 0 ] (2) . ^tC, (S#b 1 £/W U^jKC-T 
h 7>X77^- h 2 5 7^*>LT±s5<D^ ^2 
nTU-5r-^W>A'-n7, 18 £T*e9fc"r*. 
[0021] (3).^tC, «#b 2 */W UUI'. b 

7, 18, h7>77 7y-H2 4^5A*5y?@B 
Tf7y?4nft. ffttMRI, h7>X77^'-h2 

[ 0 0 2 2 ] (4) . X'J-^ifSLfeA< 40 

Ix^JWCT £ £ £ K J; 9 , D F FlEltt±#«:^ 'J — y« 

[ 0 0 2 3 ] (5). d©±'3"&X l J- — :/tt«*»&»ff 
[ 0 0 2 4 ] (6) . *-T, Mbl. b2**CA-f 

w^hct*. cm^cfco, -f >n—9 1 7 , is, i- 

7>X77y-h2 4 T?5 SnXV>fc±Er- *\* 
16^^LTh7>X77y-h23 
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[0025] (7) . #IC, i§bl. b2^ftt:P- 
Ix^JMCT* ZL t\Z£ 0 , h 7>X7 7 h 2 3 rt** 
>t, f-^liOA-^15, 16, h7>X77^ 
-h 2 2, 2 3 &Qtz%>7 v3 L ®&lZ&ftZriZ>. £ 

fc, h7>x77y-h25ii*7ts. -muo, 

[ 0 0 2 6] (8) . M'&lZ. ? V y ? CK<D\Jj&n 
[ 0 0 2 7 ] 

[%W&M&il>& : lftZ>l&m] C<D±?\Z. MT-C 

Cl(l/t^»OMOS S7>^X^tttttt»*OMO 
S >^^#»*$nT^5W*5. b^L, 
ft5fc(DMT - CMO S £ * IdSfc -d U # 

[0028] — h 7 t^f-eia, ^n^r 

aS^TSfcJ: -5 fw, pft^^MOSh7>*/X^ t n 
ft^^MOSh7>y7^<!:t)(:, ^n^n^-©t 

T-cMos@»ii*asnT^A^ofc. *r^^>^, 

MT-CMOS@B*ffl^tLS I ^O^ — hTl/'I'l: 

[ 0 0 2 9 ] *f69!fcm±©J:5ftj££K*T&£nfc 
fcOT&D, f©lfttt5i:t5tt. MT-CMOS 

[ 0 0 3 0 ] 

[g£jg£8?&T *fc«>®^&] i <d%w(d7- y y u 

jl/MOS h ^ > vX ^ £HE*lfcK:E*y LTllf ^1 h 
7>vX*S¥£^fi£L, «*«Ifc«*«»fc*b*^*t 
pft^il'MOS S^>:xX^£iitJfS<£b^^fiih^> 

Inf t^it^MOS h ^ >:xX^ 

^X^POTRCEHUTSS 1 <0»#-feJH£*lJ£L. 

[ 0 0 3 1 ] 12 HTK tti W 1 <D«iB 

CiSHT, ItMI/t^inft^^MOS h^>:xX 

[ 0 0 3 2 ] 13 ©%B^^y- h7KH ^1 <OR9i 
iC^^T, , «IE«L#^ipft^Jl'MOSh7>y 
X*£B'JRfcLT(8/£Lfc. 

[ 0 0 3 3 ] ^4©«^©y-h7K«, IHl7!>SSf§ 

7 > X * , SUE«bt^inft*^MO S h ?>*J 
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MOS h 7 ^siS^P&ttl&O 'ht! < bfco 
[ 0 0 3 4 ] fg 5 (DSE©**- h7l/^H, S^IpHC* 

b^fip^Y^MO s b^>yx^t«t 

;£ftlc^&I£ttfc{£b#^Mn7 c ^*;i'MO Sh7>y 
**£K;frf»]K:EaibT«b#^«[ h7>->7^TO 

S h5>^X*£ffiE«b#V>ttH7>yX*»<B-t» 

MOS h7>^X^&^IBttU*^« h7>y7^SO 
TBiCEBbT*2 ©*;*:-fe;l/£«J«b* ^i2(DS* 

[ 0 0 3 5 3 »60«W0y-h7l/^ftt. * 5 ©3691 
»E#a©tt***K*#l«Kttttfc*k* 

[ 0 0 3 6] m 7 <D5£m<D5*— VT U< li. £5©SS9J 
[ 0 0 3 7 ] 18 O^gBJcoy- h7 U-C\t, KI575M7 

S h7>^^^tilf^lpft^WO S h7>y 

x^cdt^^hs*. flrEfibfr^tt h7>vx^8© 

MOS h7>yX^©^n«tO/h$< tTl^bfce 
[ 0 0 3 8] fg9 h7 U"Y fct, ^17^7^4 

aS*-fc;U££Jlr«b, |»E*2©»*-fe^*«Jfc*K:«i« 
WCEBSn* J:^ ffiEjfl 1 ©a^iz^fcfflEtS 2 © 
S*ir;b£7 U-f £LTEfibT«§Sfcbfc. 

[0 0 3 9 ] mi 0 <D5£W<D5*- h7 U-f Ht^faK: 
^&I£tt£nfc{£b£^{iip^*^MOS h7>vX 
^ t&Jjfa \zm»mi 6 b * t>« n ? r O 

S h7>^X*£«f*fafcE*flbT«b£^fi h7>y 
X^P£^/£b> **ien£«RKttfcttb€rt>«<&P^ 
t^Jl'MOS K7>v^^4*Ettl/*^ttH7>^^ 
*3$<a_LIBKEflb, *:frip]tc«*Ktt;fc«LSt>«0> 
n^t^^MOS h 5 >'i?7>9 SrmlfSiSb £ t^fl h ^ > 

JS 4 (D3#-fe;U£SB l ^M4O%0^Oi 1 ©g^ir 
[ 0 0 4 0 ] III i i ©sswcoy— h7Ktt, Biffin:: 
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S K7>i?X^*8*ftlt:fi5iJbT*3©i*t;^* 
j&b* R9 0)Snolh SS2G>»*-fc;KOE*J#lRlG> 

b, Xli, m 1 0 G>38 9iG>* 1 . »4©»*t;KOE5ll 

^fPi<D^sg(0^^< <ht)-^, &stMiSfiEEfll#iPi£iS 

10 [0 0 4 1 ] 112 (DmWW- hTl"X\** mi 1V> 
$&W\Z&^X. Hl§^i0MOSh7>yX^1?lfil 

[ 0 0 4 2 ] MSI 3 0»WOy-h7Kli, mil© 

MOS >^X*T«j£;*nfc*b#l>ffiAffla/^ 

7r"fe;b<i: ^mmmmz&mvxm^vtt. 

[0 0 4 3 ] 114 ©3891©$* — H7 l"1 \$. H 1 © 
20 ^B^tc^V^T. <£b#^fI©MOS h^>v ? X^tii5b 

««EAfli*/ty 7 7t;^J5iSia«l:Sll/Ti*l/ 

[ 0 0 4 4 ] fg 1 5 <D5£W<DV— hTl"f\t* H. 
4, 5. 8. Xt£9 1 4 0&W\z£>\,*X * Attttffl 

»tSUEK«ft«H(KSaS»t«>ra^. WESBlXtt^ 
2ro»*tJKD»Lt^Ipft*^MOS h7>v7 

lXii^2(DS*t;KO^l#^lnf t^^MOS h 

[0045] ii6 ©^B^cDy- h7Kit mi 5 © 

K U-f >£MEi««ffifl!IB&ffil 

fifc$n, ttBtt*tt«*KM*llEltt*<. MEXl*fr>« 
40 t^Jl'MOS h7>yX^OV- * €rii&E<£®ttfci 

tc»«L. y-h£*2©*JWM^K*iKbT*j££*i 

[0 0 4 6] 117 <D5£W<Dtr- h7K H 12, 
4. 6. 8. X^9^11 4^^B^|:i5^T, i£ft&$J 

«l*SR^T. fitrEiK*(afia*«iS»tWEi««ttffl!ia{K 

«M^omc fiiEis i xti»2 (oa^-fe^oKbfr 

50 SEfcJPIilBSfcttJSbfc. 
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[0047] Sfll 8©5£^®y-h7Kli, £11 7 <D 
P 7- -V *7UMO S h ^ > v7,^cD V — X$:mIIEi^ 

nanaic^b. y- h*iWW*^K*i*UT*ifc«*n 

J: o \Z hfzo 

[0048] K§ 1 9CD^CDy- STU^ffi, ^3, 
4, 7, 8. 9 751* 1 4 (7^ 9! :fe U T , i^mft#J 

[ 0 0 4 9 ] i20 ©38 9! ©y — HTKtt. W 1 9 <7) 

[ 0 0 5 0 ] fg 2 0 h7L/< li, ^17il 20 

[ 0 0 5 1 ] ^22 ©369! <D7- * 1 • 

4, 5, 8, Xtt975M 1 40«BB^45^T, iS^ftflJ 

•ktf««tt«*««*»ftR»» JEWESS l X 1**2 
<Dg#-fe7U<Di£L#^fiSp ^ir *)VMO S K ^ > ^ X ^ 

tt««»*^ft««tt«K««»*K:**l/T«*b 40 

[0 0 5 2 ] Sf§2 3<D3g^O>y- h7Ktt. SB 1 . 
4, 5, 8, Xte 9 7bM 1 4 O^^Jl^ViT. i£S^t<£$J 

Rbsmasfesy- h K*it^«iy- 
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[0053] %Z2 4<D&m<D5*-h7 Sf§ 1 1 75 

OS K5>^X^CJ:0»l/*ViMiy-^** 
[0 0 5 4 ] »2 5©POy-h7Hlt % 2 3 <D 

maafcsy— honi^^fi:, * 1 575s 

1 8 <D&W<D&m&M^MMW®&*:&8lL* XteSgl 

5. 16, 1 9 2 0 (D&w<Dfcn&mnm$\ffli2\& 

[ 0 0 5 5] ^2605£^oy-h7l/<lt ^240 

5, 16. 1 9 xwt 2 0 <D&w<D{&n>tiLmn,mumi£i& 

[0 0 5 6 ] »27©»«oy-h7Ktt. 
tf/XliMttM«tMfcK»t« *i 2<D&mo>& 

[ 0 0 5 7 ] Sg28©«Woy-h7Hli, Sftffifill 
77^ML, K<£l/t^lA7J/t7 7 7XliHi^A7 

*5*i«L£^«0>MO S h7>^X^t*l/*^«A* 
/t-;77Xttlll*^y77*llJb. ttflSL*l*ffiAa 
A* 7 7 77^^71^777 ©S5*&fcl«i®aa^ 

[ 0 0 5 8 ] 129 CD^B^c^y- h7Klt II 4 © 
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A 7 77X«Ul^A777^Mt, fltllSiS b of ^ fit A 

[ 0 0 5 9 ] sf§ 3 o ojfiwoy- u-n*, mi 5 , 

16, 2 5, Xte2 6 <D5£W\Z*5^T. #J $P ft ^ <t <h b 
TL S I ^ SfflJD 3*1* I28X 

y 7S^ltfiI$n§<J;^i:tfc. 

[0060] *3 1CWy-l^7Klt ^300 
REKiS^T, ^ii^ttTLS I^y^^^^ 20 
f$jto£*l£mFfBfI^^, £115, 16, 25, Xli26 

EggOfrJ^fi^, WKiS*ffi«!l*aS[iWWI3I!SO*d1W(t^ 

[ 0 0 6 1 ] 

[%l§J!cD^JgCDJ£&] 

Y 7 U-f €r7K"r^"C$>*. jt«Jj$ bfc.13 3 5 

3 t::*3t*£> t>0<h[^ — (DfctDfcltelSJ — CDf3F^£tt 
bT J £<Bt£btr>3Ki£li*P6"r*. CdTrte, f 7^ 3 0 30 

\Z AttiJlrty y 3 2 ITt^. CCDA***?} 

A*7 7 7tiP3 2H S^-fe^fcPl*. MOSh7>y 

b, A^3 A'-y 7 7 X^aii] A 7 7 7 t ItiltS. 
[0062] m2<D (a) CDg:£ir ;U 3 1 C9*ftf&£ 

(b) te^CDg:fcii;U 3 1 (DfpJgSia-efe^o Q 
1, Q2(idlt^Ipf t^^MOSh7>yX^, 
Q3, Q 4 te{&b#^fln *;VMO S h 7 >>?A 
^, Q5, Q6(^lt^(lpf t^^MOSh7>y 40 
A^, Q7, Q8Mbt^inft^^MOSh7> 
>?A*T&*. :<Z)i9^*t^3Ufy^3 0± 

[0 0 6 3] -o^ffiiiil^y- hco#&teia 

£^bfc2*Tfc<T3*W±r*oT*>«fc^. 

i§5 b# WMO S h ^ >yX^Q 5 , Q6^Q7, Q 

8a)Jit«^«<©«a>fi$tt, (£Lf^lMOSh7>y 

**JHB0*/h2 V^^T^ 0 , £ CO J: o \Z&WLffi%£$:'^ 50 



[ 0 0 6 4] S3C0 (a) MSB b fr§ 1 CD g^ir ;U 3 
1 £fflV*Ttf|j*bfc 2A7JNANDir;U3 3 tDj&fi££7K 

-ri^T&o, (b) \zt(D\Emmx~&z>. zcx\t. « 

VtC, ^7>KSf^a(Hy'7>H»GNDVl;ft^L 

[0065] m4(D (a) telfl 1 cog^-fe^ 3 1 £fl§t> 
T*ritL/fc*SK-fe^ 3 4 CDJSf j&£^-riM, (b) 
®&m-?&Z>. CCXfc* Hl/#^ffl[p?-ir^^MOS 

F7>yX^Q5, Q6COV — A, KK>*^*X^ 
^fiH^VDD, MtMVDDVlC^il, y-h 

tcliXU-7'ilf SL^Mbt, ffi«tt«*XiM*P@ 

g§ 3 4 H£#f]£bT^£o itt b S Hfc n ^ * * ^ 

MOS h7>yX^Q7, Q 8 CO V — A , Ki/O^f 
tlftl*^7>H»GND, ^i!JI^7>H^GNDVl: 
Jg&Sb, y— M~teX 'J-^i^S L coj^^m^s L N 
$j|llT, {&«&ffi9«K«i|*Pli]%3 4 L =&MIT^ 

[ 0 0 6 6 ] ^5 l*8§ 1 CDS^ir^ 3 1 £J8V>T, 

Z ^Tll I£g-tr;P£ bT, SBifib;fc2 AJiNA 
. NDtiP 3 3 COteiC 2 A77NOR-fe;W3 5 , -f Wt — 

3 6 ^Hcie^JbT^*. j ett> ^CO&^ 

p]^ JC ml 12 U/cm^-tr;i/ 3 4^EIt5C< l :(: c t'9, « 
{ElfMVDDV, M^7>H^GNDV(C|&t^f7 
oTl^o ^*5» CCOm^-fe^S 4 ^fe^^CO — yj(D^ 

[ 0 0 6 7 ] coipiciUJfiwii^^-^u-ft 

li, **-fe^ 3 1 ^ilt^Ipft^^MOS K 7 > 
yX^Ql, Q2, ilt^In^t^^MOS h7> 
y7^Q3, Q4> iSl^^lpft^^MOSh7> 
y'X^Q5> Q6, l^l^^lnf t^^MOS 
>>A*Q7, Q8A^»^l/tl^OT, «b#mBM 
OS h7>yX^^f)^^i!t^3 3, 3 5, 3 6^ 
<h. ilbtUlMOS h7>yX^^6^?>i^t^3 

[0068] S 6 CD (a) te, miCOg:fc-fc;U3 1£:ffl 
Utii^ • SfcS-fcrt^ 7 £^3Ebfc#J<A^J&£?KT^, 
(b) ^^coiHi^iaT^^o # — cDS^ir;P 

3 lrtC, fit I^IMOS K7>yX^Ql-Q4« 
«»t2A*NANDy- h 3 3 A*«J«b, i£ b *"t^ 
1MOS h ^ >>?A^ Q 5 8 0»#T«iK«9WIsl?ft 
34H, 3 4 L£mi&b£:*>CDT&£o CtliC^O, 6£ 
*e&ST*o/t*i»-fe^Offi8l*M«b, BSTSlt 
KT^hctO fc^tdii&^SncMT- CMOS IsIK^fS 

[ 0 0 6 9 ] Ztll£X(Dm2 , 13 5, !EI6tC^b 

M t3 i5 l> T , tf^WI^MO S h7>y^^«P? 
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^0^tiT^^. corns* mmummn 3 4 h, 

3 4LH fnfn, ^a§l$L bmco-Jjo&t 

L/c:i*-t^3 r <DM*m7. ms. 0 9i;, p^-r 

^jHilOSh7>v7^Q5, Q 6 £ §J l& b g * ir ,0- 
3T0W^01O, I1L 112 7*1". 13 

7,01 0li@2l:ML, 08, Bll «0 5 IctfJfc 

b, m9, m 1 2 \tm e tc*frj&brv^. 

[0070] mi 3<D (a) H f§ 1 ©I*t^ 3 10 

D-t;p 3 8 zm&isfz&i&TK-tm* (b) n-toiaKBi 

yX^Q5, Q 6 tjfiSbt^ttn^t^^MOS b 7 > 
•/X^Q7, Q8CJ:02A^NANDy-hS:i^ 

[ 0 0 7 1 ] £<0«fc5fc#|j*3nfc2 A*NAND1r;U 
3 811 iff**tttl/f ^MMOS h5>^x^i:J: 

£/c> X»J-^MSL3&«/Wl/^. 
S^ff-^- S L Ns^D — 'J — yfliSifCft 

\±mWtfft1&2tl't\<*Z>fZtf>* 2A^NAND-fe;U3 8 

[00723 014^ (a) t>, 31 1 OK*tJP 3 1 CD 
Kb£V>MMOS>7>^A*£ffl^TlftJ5fcbfc2Art 
NANDt^38' ©WS^-TH* (b) tt-tOISKBI 
T£>$o Kit ^Ipf t^^MOS h7>yX^Q 
5, Q6t*l/t^inft*MOSh7>v7^Q 
7, Q 8 ic£0 2 A^NANDy- N£iS§J&b, ^CD2 
A77N ANDy- h©tf^f ^i^ltiiVDDV 
^7>F«f^M^7>HiGNDVl;^LT 

[ 0 0 7 3 3 uC0ct7l:i^$nfc2A^NANDt^ 
3 8' (i, i^I«{St^^M^MOSN7>yX^ 

[ 0 0 7 4 ] cm 2 (Dmmco^m] m 1 5 «ff§ 2 c7>^$g 
(Di&mw— br u-i z^-tm-c&Zo 

y 3 0 ±tC^ 2 <Dm^ J t)^ 3 9 £7 b-f tfctdE^b. 
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(DmmizAihJj^y 7 t -fc;u 3 2^eiiti^. 

[00753 (a) ^^OS^irJU 3 9 £>$ti£ 

Z7jk-?m* (b) «^cDg*:ir;u 3 9 <Dm&m-e&2>. 

Q6. Q8telI2l;:^b£t><D<!:l^t;T& 
fcoT, |l$^lpft^^MOSh7>'>'A5'Q6 
Ql Oliilt^Inf t^il'MOS h7> 

io a^Q8^ 4 v — x. F u-f >covi-f n^coitt^^^^ 

[ 0 0 7 6 3 C(E>f§ 2 CDg^irJb 3 9 £ ffl V>T 2 A^JN 
AN Dm<D 0 2 T^bfcfg 

i©»*t;P3itH»i:*a^*T»5. 

03C7) (a) II^trt^t^H^Ky^^tS. 0 

3 CD (a) £&t*TI*. MOSh7>yA^AiQl-Q 

4 co^<£js ^nxi^coif . cn^coMOS h > :x x 
^^H — c7)^kfc:S^^nTt^^2cDS*:irJl/3 9 1; 
mm -pimttzz>tz&~e$>z>o 

20 [00 7 7] ILt^lpf t^^MOS h^>> ? X^ 
Q9<!:ill/f ^Ipf t^^MOS h7>yA^Q6?: 
IltUln^t^^MOS h^>;xX 
^Ql 0 tiHtV^Inft^^MOS h ^ >>?X^Q 
8 ^^t^tttfc^^co^CD^^ te, {Sb^Mp^ir^b 
MOSh7>'/A^Ql. Q 2 O&f&M^fSb^M 
n^t^il'MOS h7>yA^Q3, Q 4 £«a tf&tfcfi 

30 05Ct!5^f5. 

[00783 117© (a) tefflflabfcSg 2 cog:fc-fe;b 

3 9 ^m^x^mhftmm-t)^4 o *stH. (b) « 
^-comgsiii-c^^. ;:th jisb^t^Mp^^^^M 
os h7>yA^Q6(Dy-A, f u-r v^^n-^n^ 

TtifjgglVDD, »(a«iBl*VDDVJC««b, 

A'J-^fi§SLi;iibt, iStt&«ttillMniE]%4 

0H«i«bT^5. ib^r^Ipff^WOS h7 
>yA^Q9lt V~X. F K >» y— h^t^T?: 

«MVDDl:»«t5:ti:«t:0, imssift^^ff 
40 tttttij: -5 £ btliS. S5 b # lr><tt n *;bM 

05 h7>yA^Q8©7- X* F U < > £^*l^n^ 

b. y — h $ a u — y«*s L OE««*S L N KflM* 

LT, ft«ttM»ffilf9!slE& 4 0 L £*St b T ^ £ . {£ 
btlilnf t^il'MOS h7>y*A^Ql Oil V- 
A, FU"f>. y-hOT^T**y7>HllGNDl: 

[ 0 0 7 9 3 C0j;7{:^2OS*t^3 9S:ffi^T 
50 mai-fe^ 4 0 £ bT 0 1 7 -5 (ClH^T^ - 
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[ 0 0 8 0 ] fefc, &L±CD0 16, 01 7C^Lfc@K 
tC&^T. ii5b#^McDMOS h^VS^X^tep^* 

^iiftj®)le]& 4 0 H, &£^*&mft®Jm8IftlftIlHl£§4 

OLO^t^S. n^*;i/08£^b7c»*-fc;U 3 

9 ' CD#]£, 0 1 8 . 0 1 P *)Vm&ffl$fcls 

fzm^-t^ 3 9" <D0»J£0 2 0 , 2 1 ^ b ■ 01 

8.020 te0 1 6 KttJfcb. 019. 021 1*0 1 7 

[ 0 0 8 1 ] im3<Dmffi<Dm&] H2 2U*30*« 

:/3 0±£ffiBBbfctli 1 cDg*1r;U3 1 <hSS 2 ©X*-fe 
;i/ 3 9 ***t^***tti:»igt7 u-ftttcsagbfc 
t>(DT&£o c :t(t ^ i cDS^-fe^ 3 l ifi 2 
£n*:6ffi 2 OS*t;i/3 9 £ 1 <S £ 3*J "T £ d; 5 K b 

t,cDt^5. in 2 os*-ir;i/4 i cd n ii b m aim 

[0082] 0 23 020 Ttfc^b/zSE^Sr&ffl bT 

JUtfiSbfcbal loon DFF £thT0"?£>£. Ctltt, 04 1 

{C^bAcballoon DFF t*»^y-h7l/^l^t 
SSSLfcfcOT**. 3#B43£tf 6#a£frl2 

-f7^hb*:fccDT£5„ :CDJ:^:l/-f T^hf^: 
tT, i2 2 0y-h7l/<CfllpJiT$.^. C<DV 
-h7l/^f^^it ; 5t, 04 1 CDitS b#mtl<DMO S 
b 5 >z/X*fr*>t&Z>'f >/t— ^ 1 8£<g;b#^fiICDM 

i2©S^t^3 9F^^l/^r^h-r^>C: <h^plHg"C, 
MffiKKballoon DFF ^Hl^T £ C <h T^&fcT -5 . 

[ 0 0 8 3] C(Dm 3 <&H»tf>JBS!K:*5t*T. 0 16 1: 
Sl/tSg20S*t^3 8l:ttAT» 0240 (a) . 

(b) C^tfcf 40S*t;l/4 1 ^^fflLTfel^. 
CCD^*-feJU 4 1 te, 01 6 O (a) lC^bfc£§2 CDS 
*-t;U3 9 Jlt^fipft^^MO S 

^QllfC |U^lnft^^MOSh7>vX^ 

iC&M^ATcfcCDT&^o 

[ 0 0 8 4] £ CD <fc o 4 1 &m HTbal loon 

DFF Zm&L-?Z>\Z\*. h7>vX^Q9, Ql lCD^f 
n^(hh7>yX^Ql 0> Q 1 2 CD l> 1**17^ £ ffl ^ T 

[oo'85] ess 4 <Dmm<Dmm) 0 2 5 1*8§4 <Df£*s 
cdj££|<dy— h7 u-r ^itiT'^^. ::tit ^y 

7^3 0±C, MlC0S*tJUl<!:B2(DS*t^3 9 
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3COS*t;M 2 £KSb£:t><DT&£>. 
[0086] 026O (a) te^CDffl 3 CDg^-fc^ 2 
£^0, (b) H^CDlH}gS0t t ^^o CCDff§3CDS# 
t)l/4 2 tt, ^1. S 2 cDg#-fe;i, 3 1,39 <D{g;b# 
lilpft^^MOSh7>y7^Ql, Q2ct0lf 

13. Q14, ilf^lnft^^MOSh7>y7 l 
^Q3, Q4J:0 b#^McD&#M#*#^n^ir*;i' 
MOSh7>yX^Q15 4 Q 1 6 £ 0 <3f fifc b £: CD T 
10 £ 

[0087] 02 7CD (a) 3 coS*t 2 

£fln>Tmaiir;u4 3 zmfovtzm* (b) hhe-cdihik 

0T^^o MOSF7>y'xn3, 1 407-XS:^ 
«MVDDfc8«t, HK>^Mt^VDDV 

A«fifiS*agfHniBlK4 3 H^i^LTl^, £/c, M 
OSh7>yX^15, 16cDy-X^:ll^-7>K^G 
NDfcSKL. ^O^M^7>KiGNDVI^ 
fifcb, y-h^X'J-^JiHI^SLCOSSif SLN 
20 Mtt««Itt»@Bl4 3Lfc*ftl/T^ 

[ 0 0 8 8 ] 0 2 8 teCCDSfl 3 (DS**fe^ 3 9 £.*ffi-fe 

;i/4 3 <h b/c u-f 7 £ hoHiii$:^tiT*6. 

g*VDD, ^^7> FiGND, X'J-^SSf^S 
L, -^os^fi^-S LN^mi^ir^4 3 (CA^b, CCD 
SiK-fe^4 3^6»<H*«»VDDV, M^7>Hi 
GNDV£tti*fb. 2 A^NANDt;i/3 3. 2A*>N 
ORir^3 4^cDiiS-tr;K:^mbTU'5 0 dcoJ;-? 
mJj$b7c04 0 \Z^VfzP^^tm^U\y< TO bffi 

30 pjflgtfc*. 

[0089] 029CD (a) tefl 3 CDg^-fc^ 4 2 SrJB 
^TififclfcH^ffl©Il/ty774 4A, ^2;\'77 
7 4 4 B^it0, (b) H-ecDlElgS0T$>-5o £ 
»lM777 4 4Ali. a*tJM2OM0Sh7>y 
X^Ql 3, Q 1 4(07-7^HtIiVDDl:^^ 
b, MOSh7>yX^Q15, Q 1 6 <D V — 
7>FiGND K&S&b. MOSh7>yX^Q13- 
Q 1 6CDy- h*XU-^B*i§S LcDS&ff^S L 

40 *<i»te#s l i (Dm^a^-r^ct ^^^nti^. 

[ 0 0 9 0 ] £7c, *2/ty77 4 4 Btt, g*-fe;U4 
2CDMOS h7>y^^Q 1 3, QHOV-X^^t 
«»VDD K»«b, MOSh7>yX^Ql5, Ql 
6 CDV-X £31^ > HiGND KJgj^b. MOSh7 
>y7^Ql 3-Q1 6 CD h^X U -^ii^ S 
Lfc»*T*£*cK:, MOSh7>yX^Q13-Ql 
6 CD H U-f >£^i!£Jl&bTX U -y^JPM^S L 1 CD 
^^fi^S L 1 N©ll!*»tr5«fc^*^StlTV^. 
[009 1] CCTIi, 0 3 0 C^TJ: O *C» S5 b # 
50 MCDMO S b 7 >is?,9\Z& Offif&Ztlfzm 1 . ^2A' 
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7774 4A, 44Bi:XU-^l«»fffSL. SLN 
£A±7bT, ^i(i§SLl, S L 1 N Sr^gPcD^^-tr 

3 4 

[ 0 0 9 2 ] m 1 . H2Ay7744A, 4 4 B 

tcA^-r^SDPd^S L . SLNIt ^U-y»t, i§# 
®jf£&$£il IT 1 Xte 0 (D#Si£&J#bT^£i&g#& 

£${K^7> K«GNDV©lr>T*l*>KS«Snfcfi&3lal 
n£Oi£3I[5Ii&£{£b#^<ii<Z>MO S S7>yX?Ti 

7>F«GNDi:sar5t, «j -zmm&ffitiz&tf 

[ 0 0 9 3 ] b 7&* o T , Ctlt><Dt&m\Bl&te* i£b£ 

cneo^^ist^cii, hi 3, 02 9 ic^k 

[ 0 0 9 4 ] brt>b, S 3 0 tC^T £7 IC^^-T^) 
X U — ^t^ot t>^21ir;U 3 4 O^J^I^^tl^) £ 

7 
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itaifibfcck?^ x u -y^^^^m^-^^^T ^>fc^ 

30 T&5o — (Sb#lri<aA7jAy 7 743Jctfiii?jAy 

K£«$n*«K«Pl2lfcK:«fcO* X U -7^ JC 'J 

[0100] {£b# V^{iA73A-y 7 7 4 5 A, ffift/Xy 
77 4 5 B, afelXJCWbtriifltA^Ay 77 4 6 A, ffi 
7 7 4 6 B t IT, H 3 2 tc b cfc 7 ft: b £ 
40 l^MAtli^/N^y 7 7 -fe;P4 5 , Ji5b^V^{iAm7J/ , ?-> 7 
7t;M6^ffl^Tfe, $>^VMiH3 3tC^b^ici:7 
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m^rz®£\Z\*. ftjt<DAtii77/N*7 7 7ir;U?r, i^b# 
^fltXfi<£b#^(tOA73A^ 77$fc«Hi^^777 

[0101] 

50 [^co&jH] £4JiA»f,*»^fc«fcntf, fftf-y^l 



23 

- cMossfc^sisswcy- hr-r u\zn^t^ct 
ism^i^^s^L s i &mm-?z> c tfr^mtuz. 
imi] *&w<Dm i oii^^i^y- nth© 
[02] mi (Dnmvm&oy— sru^^i^tb 

[03] US 1 2 A^jNANDt 

[043 fg i (D&*ii)VT'mf&i'fzmm±)i'<Dmw& 

& c 

[17] B2 OS*-fe ^©SC^W^^flft^BIT* 

[09] 0 6 omin • Wtm-tfro&m&i&^-ft&wm 

[0 10] 0 2 G>S**;W<&»J<DSeraW*^TR^B 

[01 1] 0 5 ^EJ"J©»JO8^^S^tS«i0Tfe 

[0 1 23 0 6 (DMffi. ■ 3&3H:;KBM<D£JB0»l£^-«" 

[0 1 3] NS 1 OS2fE-fe^T«l^bfcS'J©2 A2>NA 

ND-fc;Koift0JElT&3. 

[014] 0 1 3 <D 2 X^JN A NDt^OSJMH** 
TI&BJ0T&*., 
[0 15] *^H^com 2 ©*JfiOJ&l8<Z>y- H 7 U"Y 

[0 16] Sf§ 2 <D^m<Dfcm<D¥~ b7 U< ©5*t 

[01 7] ^20S*tJ!/Ti«lfcSiti^Sl^ 
0T&S. 

[0 18] 12 O»*-t;K0Se^«*^Tift^HT* 

[019] 016 <omm±)v<o&mm^m-r^m^'c 

[020] g2 <z>»*ir;wo»jose^«&^-r-Bi^Bi 

[0 2 i ] 016 <omm±)V(D^](D^mmt:^'t^m 

[022] *^b^0^3 (Dmmoj&mw- bru^ 

[0 2 3] SB 3 ©2SlfcG>JBiB<Dy- hTl/^fOS^i: 



( 13 ) ftmW- 1 0 - 1 2 5 8 7 8 

24 

ITOI1, m 2 0S*-tJ^I^I UTballoon DFF £ 

[0 2 4] i20l*tJ^Mlfci4 ©S#-fe;U 

[02 5] *5BWOjg4O*tti<0J&ffia)y-h7U-f 
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